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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project, Richland, Washington. The tests were conducted from April 20 through 21,
2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from April 5, 2006, through April 12, 2006. The samples
were stored in the dark at 4*C until test solutions were prepared and tested. Chain of Custody
for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table I provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
I Date Location test SDG Lab SDG

JIIJB4 04/05/2006 100-HRIPARIAN#1 BN1574-01 F1493
JIIJB5 04/09/2006 100-D RIPARIAN #2 BN1574-02 F1508
JlJH6 04/10/2006 100-HRIPARIAN#9 BN1574-03 P1514
J11JJO 04/11/2006 UPPER RIPARIAN #16 BN1574-04 F1518
J11JH9 04/12/2006 UPPER RIPARIAN#14 BN1574-05 P1522

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

" The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laborarory $oil Toxicity Ttsu with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on April 20, 2006.

Table 2
Caenorhabditis elegans Results
Test Initiated on A pri] 20, 2006

Client ID Percent Percent
Survival Recovered

Control 93.3 100
J11JB4 46.73 90.0
J11JBS 83.3 100
J 11JH6 76.7' 96.7
J11J0 76.7 a 93.3
J113H9 53.3 a 96.7

'Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the JIlJB5
sample and a statistically significant reduction in survival in the J11JB4, J11JH6, J113J0, and
J1311J9 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20±1*C. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in April with cupric chloride indicate that
the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC5 value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (uW/L)

Species (test) LCg Control Chart Limits
Caenorhabditis eleans (survival) 52.6 40.8 to 100.3

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the follow' g signature:
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APPENDIX A
RAW DATA SHEETS
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COM .HILL ToiCiTY TESTORGANISM AND WATER QUALITY DATA

Client CL A Washington Closure Hanford Test Initiation: Dat (4.20-04 TestTermniation: Date Cf-2-.

Contact Tednician Z7 CA... 0

Test Spacies/D Caenorhabdih, aeeans / Nam o,; ,

Sampe if mtion Test IDO IDN ID# MN#
Total Residual Anmooma Hardness Alkanity Species Nam v7Z.

Sample ID Field Collected Chlorine (g/i N113-N mg/I as ng' as Information Acute

Number ID Date Time / ..iw Organism Ag at 4 days

14?4-.1 j 1  '.q /s7o6 .. - / - - -Iitat--

-az 3-<'5 - - / - ~ - - TetContainerSiz ISmsupebti f

-- ~ i+ : / .- - / - - - - Test Volume 2.33 g dry wt.
of uY5- 4"* - - / - - - -- Feeding Type none

-as' 3-,14-q qa - - - Amount -

________ __________ / _____ Began V111

. ... ._ _ . .. _. . A munt -

Dilution water D MUlh- quiv

Acclimation Period 4 dayG

TestLocation #7

p o anism Soa

size (aim)

Loading Rate

Hardness Alkalinity Initial Commentz- Ea Indicates the following action was taken, (0 Indicates action not taken):
Dilution Water ID# mg/I as mg/I as pH

CaCO CaCO

Milli-Q equivalent Water NA 0 0 NA

Water Quality Meters Used/ID#

___Dissolved Oxygen # 2 pH #3 COIdIIhivity #2



0 H HI- ODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA
Client Washington Closure Hanford Tech. 0 HO sj 24 H.rsJJit1) Beginning, Date - Time M lb
Sarnplc Description see below Time Q Hi rs vO 24 Hn Jrj Endi, Du.e 4-21 -O4n Time II 3n
Test Speci Caenoriwbditds elegans ID#: NemO Q

LAb ID Soi pH Soil % Moisture Soil T p (C) Comments:
0 hr 124 hr hr 0 hr 24 hr

Lab Control (00 20 1Each test chamber has 2.33 g dry wt. soil+ 0.93 ml Milk-Q wat (40% of dry4wt.

BN1574-O (0, 2  A 2O o -4 L Samples hatedl days prior totestititiaon.

BN1574-02 (P. ( (05 20.(a "ID 2 7
BN1574-03 to - 5 ZQ ( 2 0l-7 All test sois were driod during sampling process.

BN1574-04 (9 2.07

BN1574-05 (0 . C.7 -z co J

Chtamber Chamb Chamber
Lab ID Field ID Replicate .# Lab ID Field ID Replicate # lAb ID Field ID Replicate #

LabControl ArtificialSoil A 13 BN1574-04 JU1DO A 7
Lab Control Artificial Soil B 10 BN1574-04 J11J0 B 5
Lab Control Artificial Soil C Ii I1574-04 J11110 C 14
BNI574-01 J113B4 A 17 14N574-05 3113H9 A 12
BN1574-01 1,1B4 B 4 BN574-05 JlJH9 B 15
BN1574-01 J113B4 C 8 BN1574-05 ilJH9 C 3
BN1574-02 J11JB5 A 6
BN1574-02 JIJB5 B 9
3N1574-02 J113B5 C I
N1574-03 J1lJH6 A is

QN1574-03 JlJH6 B 16
6N1574-03 J1lJH6 C 2



OfMHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Washinaton Closure Hanfoid
Sample Description
Test Species: Caenorhabdifls elens

Lab DS: B
lDN: New nto

Beginning,Dale 7-0-0)(a Time .Jj.Q
Ending, Dare .iZ./- O) . Time I /.S

Test Initiation: Tech: Tech:

Start # alive total 4
Chimber Count found found
Number 0 24hr 24hr

1 10 C 0

2 10 I-I)

3 10 o tO
4 10

5 10(

6 10 t o

7 10 OO

7 10

9 10 /0

to 10 to

11 to to

12 10

13 10 "1 (o
14 10 7-
15 10 &

Hs Q Tm: )lq9L

Comments:

CovinYA rnwtde

iere utn1

tookn - Io j)

str 1,k-v Cotoe-
SbI.JA erclo r>A lt

$tgoA rvv$ lt0

k'et sWy\t' 44L4

4 -{a.. ryt- n

vjrw qv\, ,

Test Termination: Tech: Tech:

Start # alive total 4
Chamber Count found found
Number 0 24hr 24 hr

16 10 -7
17 10

18 to 1 )c

Cient

ome Time:

Comments:
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CETIS Test Summary Report Date:
Test Link:

Page of 1
27 Apr-08 237 PM

03-8088-1488/BN157401ce

Analyst Approval: -12-

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3488-9081 Test Type: Nematode Survival Duration: 35h
start Date: 20 Apr-00 Protocol: ASTM E2172-01 (2001) Species: Caenorhabditle elegans
Ending Date: 21 Apr-06 11:30 AM Dil Water: Source: In-House Culture
Setup Date: 20 Apr-06 12:00 AM Brine:

Sample No: 16-5207-3918 Code: 0N1574-01 Client:
Sample. Date: 07 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanbrd
Sample Age: 13d Oh Station:

Comments: .11.84

Comparison Summary

Analysis Endpoint NOEL LOEL CnV PMSD Method
08-9580-2332 % Survival . 100 100 NIA 16.75% EqW Vaiance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilullon Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.40667 0.30000 0.000 0.08819 0.15275 32.73%

% Survival Detail

Conc-% Control Type Rep i Rep 2 Rep 3
0 Dfulon SOdm 0.90000 0.90000 1.00000
100 0_50000 0.80000 0.30000

GOD-092-101-1 CETISM V1.1.2"eI



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 27 Apr-06 2:37 PM
Analysis: 08-9580-2332/BN157401ce

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison O38088-1488 03-8088-1488 27 Apr-06 2:37 PM CETISVI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t To-Sample C>T AnOulr (Comrcted) <100 100 N/A 1.75%

Group Comparlsons

Control vs Conc-% Statistic Crtical P-value MSD Declslon(0.05)
Dilution Sediment 100 5.2523 2.13185 0.0031 0.22443 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dension(.05)
Between 04587094 0458709 1 27.59 0.00629 Significant Effect
Error 0.0664984 0.016625 4
Total 0.52520785 0.4753340 5

ANOVA Assumptions

Attributo Test Statistic Critical P-Value Decialon(D.01)
Variances Variance Ratio F 2.75565 199.00=0 0.53253 Equal Variances
Dstrlbulon Shapiro-Wilk W 0.94487 0.69861 Normal Distribution

Dmsummary Originsi Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.46867 0.30000 0.80000 0.15275 0.75037 0.57964 0.88808 0.15619

-~ ~ ~ ~ ~ ~ ~ 00 -- - - - -- -- ---. ---- ---------07 
0.0 

0. I

C - .- 0 a 0 I'

CETIS"' vi.1.2revl Analyst - Approna:l000-M9-101-1



CETIS Test Summary
Page 1 of 1

Report Date: 27 Apr-06 2:39 PM
Test Link: 01-3023-7423SNI 57402ce

CETIS"' vl.1.2revl
-14-

Analyst: 1- Approval:

Nematode 24 hour Acute teat CH2M Hill

Test No: 15-2595-4109 Test Type: Nematode Suvl Duration: 26h
Start Date: 20 Apr-06 09-10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdits etegans
Ending Dab: 21 Apr-06 11:30 AM Dit Water: Source: In-House Cuilure
Setup Date: 20Apr-0609:10AM Brine:

Sample No: 04-4665-3490 Code: BN1574-02 Client:
Sample Date: 10 Apr-08 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 10d 9h Station:

Comments: J1JB5

Comparison Summary

Analysis Endpoint NOEL LOE. Chv PMSD Method
19-2191-5951 %Survival 100 > 100 N/A 28.87% EqualVariancet Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.83333 0.60000 1.00000 0.12019 0.20817 24.98%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Dilutlon Sedim 0.90000 0.90000 1.00000
100 0.90000 0.80000 1.00000'

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
27 Apr-0 2:39 PM

19-2191-595118N157402ce

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-3023-7423 01-3023-7423 27 Apr-06 2:38 PM CETISvI.1.2

Method Alt H Data Tranfoin Zeta NOEL LOEL. Toxic Units ChV PISD
Equal Variance i Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 28.87%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Sediment 100 0.73478 2.13185 0.2516 0.35103 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(O.05)
Between 0.0219577 0.021956 1 0.54 0.50323 Non-Significant Effect
Error 0.1826767 0.04067 4
Tol 0.1546364 0.0626274 5

ANOVA Assumptions

Attribute- Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio F 8.18766 199,00000 0.21768 Equal Variances
Distbution Shapio-WIk W 0.95710 0.79717 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Moan Minimum Maximum SD
a Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.83333 0.0000 1.00000 0.20817 1.18238 0.88808 1.41202 0.28923

Graphics

1.0- 0.23
os 0.20

jf: al- ------- --------------- -- 0litilk .10

-04

04+2

0.24

0.1

ISO -31 -L. 45 a 03 L. 2.3
tenc-% bflits

CETIS"" vl.1.2rsvi Approv: -15-000-092-101-1 Analyst 6,



CETIS Test Summary Report Date:
Test Link:

Analyst: I;&-

Page 1 of 1
27 Apr-06 2:42 PM

12-7923-3756/BN1S7403ce

-16-Appva&__

Nematode 24 hour Acute test CH2M Hill

Test No: 10-5728-8163 Test Type: Nematode Survival Duration: 28h
Start Date: 20Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdhis elegans
Ending Oato: 21 Apr-06 11:30 AM Dit Water. Source: In+ouse Culbure
Setup Date: 2OApr-OG9;10AM Brine:

Sample No: 07-1539-2463 Code: 9N1574-03 Client:
Sample Date: 11 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Ago: Od 9h Station:

Comments: JI1JH6

Comparison Summary

Analysia Endpoint NOEL LOEL ChV PMSD Method
04-600-1791 %Survval <100 100 NIA 16.08% Equal Variance t Two-Sarmple

% Survival Summary

Conc-% Control Type Reps Mean Minimum Mnimum SE SD CV
0 Dluton Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 S.19%
100 3 0.76667 0.70000 0.0000 0.06667 0.11547 15.06%

% Survival Detail

Cone-% Control Type Rep i Rep 2 Rep 3
0 Dilution Sedm 0.90000 0.90000 1.00000
100 0.70000 0.70000 0.90000

000-092-101-1 CET"SM V1.1.2revi



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page l of i
27 Apr-08 2:42 PM

04.8800-1791/9N157403ce

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 12-7923-3756 12-7923-3756 27 Apr-08 2:42 PM CETISvI.1,2

Method Alt 0 Data Transform Zata NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Cwectd) <100 100 N/A 18.08%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD Doecision(0.05)
Dilution Sediment 100 2.22491 2.13165 0.0451 0.21679 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decialon(O.05)
Between 0.0708733 0.076783 1 4.95 0.09012 Non-SIgnificant Effect
Error 0.020441 0.015511 4
Total 0.13882741 0.0922943 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(O01t)
Variances Variance Ratio F 2.50409 19B.00000 0.57076 Equal Variances
Dlandbuon- Shapio.Wilk W 0.78325 0.04132 Normal Distributn

Data Summary Original Data Transformed Data

Con-% Control Type Count Mean Minimum Maxdmum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.786W 0.70000 0.90000 0.11547 1.07712 0.99118 1.24905 0.1488M

Graphics

4. B

0.70A

0. 0.00~Om------------- ------------------------

1 ItS- 1.5 -1.0 4.3 0.0 .s 1. i's

ccnc-% tnth

CETISw vi.1.2rev A Approval:__000-092-101-1 Analyst: >"'"



CETIS Test Summary
Report Date:
Test Link:

CETIS"' VI.1.2revt

Page 1 of 1
27 Apr-06 2.44 PM

04-2557-126&BN157404ce

Appt_-

Nematode 24 hour Acute test CH2M Hill

Test No: 04-6644-2688 Test Type: Nematode Survival Duration: 26h
Start Date: 20 Apr-06 09:10 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdifs elegans
Ending Date: 21 Apr-06 11:30 AM DII Water Source: In-House Culture
Setup Date: 20 Apr-6 09:10 AM Brine:

Sample No: 07-9940-6935 Code: BN1574-04 Client:
Sample Date: 12 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanfon
Sample Age: 8d 9h Statlon:

Comments: JI1JJ0

Comparison Summary

Analysis Endpoint NOEL LOEL. ChV PMSD Method
08-1899-8641 % Survival < 100 100 N/A 16.08% Equal Variance t Two-Sample

% Survival Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluion Sedim 3 0.93333 0.90000 1.00000 0.03333 0.05774 6.19%
100 3 0.76667 0.70000 0.90000 0.06667 0.11547 15.06%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.70000 0.90000 0.70000

000.4W-101-1 Analyst: J



CETIS Analysis Detail
Comparisons: Page 1 of 1
Report Date: 27 Apr-06 2:44 PM
Analysis: 08-1899-8641/BN157404ce

Nematode 24 hour Mute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Survival Comparison 04-2557-1266 04-2557-1266 27 Apr-06 2:44 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varfance t Two-Sample C>T Angular (Corrected) <100 100 N/A 16.08%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M Declsaon(0.05)
Dilution Sediment 100 2.22491 2.13185 0.0451 0.21679 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 0.0767833 0.078783 1 4.95 0.09012 Non-SIgnificant Effect
Error 0.0620441 0.015511 4
Total 0.13882741 0.0922943 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rao F 2.50409 199.00000 0.57076 Equal Variances
Distribution Shapo-Wilk W 0.78325 0.04132 Normal Distribution

Data Summary Oruginal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Sedm 3 0.93333 0.90000 1.00000 0.05773 1.30337 1.24905 1.41202 0.09409
100 3 0.76887 0.70000 0.90000 0.11547 1.07712 0.99116 1.24905 0.14889

Graphics

IA0

ae - e

0.e~- ------ ----- ---- --.-....-...--
S o. o

I

-aos C I

0.2

a Ie -1.5 -.'.0 *OS 0. 0.5' S ES

conoftaeklts

Analyst: r Approval:_-19-000-092-101-1 CETISW v1.1.2revl



CETIS Test Summary Report Date:
Test Link:

CEfTISw v1.1.2ttvi

Page 1 of 1
27 Apr-6 2:45 PM

06-5520-2340/BN1 57405cM

Analyst: b- Approval: -20-

Nematode 24 hour Acute test CH2M Hill

Test No: 02-2116-2399 Test Type: Nematode Survival Duration: 26h
Start Date: 20 Apr-06 09:10 AM Protocolt ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Dale: 21 Apr-as 11:30 AM Di Water: Source: In-House Culture
Setup Date: 20 Apr-06 09:10 AM Brine:

Sample No: 06-5440-2928 Code: BN1574-05 Client:
Sample Date: 13 Apr-06 Material: Sediment Project:
Receive Date: Source: Hanford
Sample Age: 7d 9h Station:

Comments: J11JH9

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04.9959-2325 % Survival <100 100 N/A 13.25% Equal Variance I TWoSample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Sedim 3 0.93333 0.0000 1.00000 0.03333 0.05774 6.19%
100 3 0.53333 0.40000 0.60000 0.05667 0.11547 21.65%

%Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Dilution Sedim 0.90000 0.90000 1.00000
100 0.40000 0.60000 0.60000

000-092-101.-1



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 27 Apr-06 2:45 PM
Analysis: 04-9959-2325/BN157405ce

I Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 05-5520-2340 06-5520-2340 27 Apr-06 2:45 PM CETISv1.1.2

Method AN H Data Trenufom Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C > T Angular (Conecled) <100 100 N/A 13.25%

Group Comparisons

ControS vs Co-% statistic Critical P-Value MSD DecisIon(0.05)
Dilution Sediment 100 5.60997 2.13185 0.0025 0,18408 Signficant Effect

ANOVA Table

S ource Sum of Squares Mean Square DP F Statistic P-Value Doclsion(D.05)
Between 0.3519816 0.351982 1 31.A7 0.00496 Significant Effect
Enor 0.0447362 0.011184 4
Total 0.39671784 0.3631557 5

ANOVA Assumptions

Aftributs Test Statistic Criuaw P-Vahus Decislon(II.I1)
Variances Varlanoe Ratio F 1,28M 19f.00am 0.79158 Equal Variances
Distdibution - Shapfro-Wltk W 0.90288 0.39125 Normal Distribution

Data Summary OrIginal Date Transformed Data

Conc-% Control Type Count Mean Mlnlmurn Maximum SD Mean Minimum Maximum SD
0 Dilution Sedim 3 0.93333 0.90000 1.00000 0.05773 1.30337 124905 1.41202 0.09409
100 3 0.53333 0.40000 0.60000 0.11547 0.81896 0.68472 0.88608 0.11625

Graphics

1.0- 0.
0. -

0. -------------------------------- -R .ES

o~I.

-C.i

0.1
0.2

0200 - -1.0 4 0.0 0.8 1.0 1.
CaMC-% Rankit

Approval:_-21-Analyst, 41-000-.092401-1 CETISM V1.1.2revo
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&i-r I L 4IIM IVATIDE yUll i b1 bujtV AVAL jjA1A

Clicat. QA9/QC _Btsiing Dati - Time 0930
Sample Dmecption OCClO40dy0 Lab 10#: B%5-2k Endinj,it . -- ni Tie 0 30

Tat Species: Caeorhabiis flgonS IDN: Nom 00f

Test Inidation: Tech: Tech: Time: 93?) Test TerMination: Tech: Tech: -I Time:., l

Start # alive soul 0
Charber Count fbnd found
Number 0 24 hr 24 hr

1 10 1)

2 t. 2
3 10 _

4 19 L. 10

5 10 L

6 10 Jj1

7 10

10 to 8
11 10 10

12 10 to |

13 to 0 ID
14 10 19
1- 10 ' (0

Comments:

f ov rdy# k~exnab e Wa a ed- +0k 11jdN i& iat..-((

r4N s- 4e4 ,)kAA,

Ousum Cart Limits TakManager N7

Project Manager

QAOfficer

1**-~

Survival 40. co (0
p

'hi
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ajMH/FrODE TOXICITY TEST SOIL QUALITY AND TEST CHAMBER ASSIGNMENT DATA

Client QA / QC Tech. GHs N T 24 irs BeginningDate -3-0(., Time 0 3C

Sample Description see below - Time 0 Hrs ji3 \ 24 Hrs Ending. Date - 0(0 Time C
Test Speci Caenorhabditis ea ns 1D#: Je f(L

Lab ID K-Medium pH % Moisture Temper ture (C) Coments:
0 hr1 24 hr 0 hr 0 hr 24 hr

LabControl NA )Cf NA 27

10 m/L Cu c5_ NA 2.

SOmg/LCu S ?g NA 2/ -- 7

100 mgIL Cu .1 1 NA - 2\
250 rrg/L Cu 7, .1 5- q. 6 NA 2 .

Chamber Chamber- Chambe
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field I D Replicate N

Lab Contro) K-mdium A 12 250 mg/L Cu A 13
Lab Control K-medium B 6 250 mg/L Cu B 2
Lab Control K-medium C 9 250 mg/L Cu C I
10 mg/L Cu A 15
10 mg/L Cu B 14
_0 mg/L Cu C 5

50 mg/L Cu A 10
50 mg/L Cu a iI
50 mY/ Cu C 7
100 mg/L Cu A 3
00 mBg/L Cu 4



CETIS Test Summary Report Date;
Test Link:

Page 1 of 1
04Apr-08 1124 AM

01-B280-779/rcaaoOg

Analyst: Approval: -25-

Nematode 24 hour Acute test CH2M Hill

Test No. 07-1495-1310 Test Type: Nematode Survival Duration: 23h
Start Date: 03 Apr-05 09:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis eegans
Ending Date: 04 Apr-06 0830 AM Dil Water: Source: In-House Culture
Setup Date: 03 Apr-06 09:30 AM Brine:

Sample No: 09.6954-2135 Code: 18033-06 Client:
Sample Date: 18 Jan-06 Material: Copper Project:
Receive Date: Source: Reference Toxicant
Sample Age: 7T7d 9h Station:

Comments: 250 mg/L Cu in K medium

Point Estimate Summary

Analysis Endpoint % Effect Conc-pg& 95% LCL 95% UCL Method
11-1509-71134 % Supwval so 52.63094 38.6932 61.37195 Linear Regression

% Survival Summary

Conc-pgIL Control Type Reps Mean Minimum Maximum SE SD Cv
0 Diluton Water 3 1.000W 1.00000 1.00000 0.00000 0.00000 0.90%
10 3 0.96687 0.90000 1.00000 0.03333 0.05774 5.97%
50 3 -0.56687 0.30000 0.80000 0.14530 0.25166 44.41%
100 3 0.16667 0.10000 0.20000 0.03333 0.05774 34.64%
250 3 0.06667 0.00000 0.20000 0.06667 0.11547 173.21

% Survival Detail

Concpg/L Control Type Rep I Rep 2 Rep 3
0 Dilution Water 1.00000 100000 1.00000-
10 0.90000 1.00000 1.00000
50 0.80000 0.60000 0.30000
100 0.20000 0.20000 0.10000
250 0.00000 0.20000 0.00000

000-092-101-1 CETIS"O wi.1.2rovi



CETIS Analysis Detail
Nematode 24 hour Acute test

Linear Regression:
Report Date:
Analysis:

Page 1 of 2
04 Apr-06 11:24 AM

11-1509-7834/rceaOOg

Analyst: - Approval: -26-

CH2M hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Linear Regression 01-8280-8779 01-8280-8779 04 Apr-06 11:24 AM CETISvI,1.2

Linear Regression Dtiona

Model Function Threshold Option Threshold Threshold Opt Reweighted Pooled Groups Hot Corr
Log-Normal [NED.A+Bog(X)J Control Threshold 0 Yes Yes No No

Regression Summary

iters Log Likelihood MU Sigma G Ch-Sq Critical P-Value Decislon(0.05)
4 -46.54554 0.24538 0.39332 0.09484 15.56585 18.30704 0.11275 Non-Significant Helemgeneily

Point Estimates

% Effect Conc-pgL 95% LCL 95% UCL
50 52.63094 38.6932 68.37195

Regression Parameters

Parameter Estimate Sid Error 95% LCL 95% UCL t Statistic P-Value Declslon(0.05)
Slope 2.54243 0.399423 1.759445 3.325415 8.364 0.00008 Significant
intercept 0.6238645 0.7404562 -0.8274295 2.075159 0.843 0.41918 Not Significant

Residual Analysis

Attribute Method Statistic Critical P-Value Declsion(0.05)
Varlancss Bartlett 2.977855 7.81473 0.39505 Equal Variances
Distribufon Shapiro-Wik W 0.9184941 0.27369 Normal Distribution

Data Summary Calculated Vartate(A/B)

Conc-pgIL ControlType Count Mean Minimum Maximum SE 6f A B
0 Dilution Water 3 1.00000 1.00000 1.00000 0.00000 0.00000 31 31
10 3 0.96687 0.90000 1.00000 0.01179 0.05773 29 30
50 3 0.56667 0.30000 0.50000 0.05137 0.25166 17 30
100 3 0.16667 0.10000 0.20000 0.01179 0.05774 5 30
250 3 0.06667 0.00000 0.20000 0.02357 0.11547 2 30

Data Detail

Conc-pg/L ControlType RepI Rep2 Rep3 Rep4 Rep5 Rep6 Rep7 Repa Rep9 Rep10
0 DOlulion Water 1.00000 1.00000 1.00000
10 0.90000 1.00000 1.00000
50 0.80000 0.60000 0.30000
100 0.20000 0.20000 0.10000
250 0.00000 0,20000 0.00000

0OU-92-101-1 CETISm" v1.1.2revi



Linear Regression:
Report Date:
Analysis:CETIS Analysis Detail

Graphics
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OSI-65 - of I
Colictor Comoany Contaet Terehone No. Proiet CeordiatorSTANKOVICH, M. JOAN KESSNER 375-4688 IESSNER, JH Price Code 8L Data Turnarowd

Project Desimation Sapline Locndon SAP No. Air Quality 0 45 Days
100 & 300 Area Component of the RCBRA - Incremcnal So 100-HRIPARIANE# RC-051

Ice Chest No. .FledLozbookNo. COA MdhodofSblpmi
EL-1596 BESRAS520 OROUNDTRANSPORT

Sbined To Offfit Property No. I of LadrndAfr fili N*
CH2MRILL A060151

POSSIBLE SAMPLE LIAZARDSfEEMARKS

NONE ?6..Ne cNdX

Spccial Handling and/or Storage Type of Container G

Use page Jfor origiaol nwakrial ao Conolflisfor MIS prepamniwi and No.r Contahnr(s)
afiquoling, pose Ifor radioanwlykicaljhrins to Eberline. A page 2 - 4M"for cwn-ital yini wcfmcksn, goLion WilC. Volume

S.ksrm(UI* SWPM
sp-i Td,

SAMPLE ANALYSIS ''.s.

Sanple No. Mai* Saml Daf SampleTn . ' ;

411J84 SOIL

CILA IN OF POSSESSION S*gnPrint NA=_s SPECIAL INSTRUCTIONS Main, 0

IincwhI-d BY/Ren on 4&Sd Ifblffiut I0tSO Re B o These muts indice dat ur issn ed cia aglytes M be jacluded W Suwoiunr9.90 - Tocal Sr

Thet kars Indicae l dis Is a non-asi used to propedy fbrin COC knrM
-bmdapv.d m Dammfm - By/iomd Coat Joan Xi t fr Ry qutnic... I-

U.N.4sted Byt mooc Fro CoRanPei4Byied (t) Pintki si.. (f 7 Siew -D42; wc Cone - =216;10C - 960 . pH (SOWl - 9041:.=
Muopn by KjdI4M t 351.:L Amani. -153:.3 IC Arimw - 30 t Pat SolIft

m" -. f1
ReIinquicd ByIamoved F4on Dtefrs aiysto.e in DaTifli

Rclinqoishcd Byft~enoved FRurn' CDfln wed YSimed In Dam/I1It "J - 0

Reliquished Dyuennvne Fui Dats/Time Reteivud UpSiots In Doawdre

LABORATORY Recciwd B, rage Dsflrfot
SECTION .

F1N4 SAMPLE Dh. 0osa1 Madhd po e ~y Dalefface

FI 

mSSON

SHI-EIE-011 (0812912005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-66 JPH I or I
llcctor COaMsu Contact Telephone No. Proctd Coordinator
STANKOV(Ci. M. JOAN KESSNER 375-4699 KESSNER. H Prim Code SL Data Turnaround

nProi f anotion Samoline Location SAF No. 45 Days
LOG & 300 Arta Componcnt of the RCIR A - tnccmenbj So i00D RIPARIAN #2 ICP 4

Lee Chest No. Field Loebook No. COA Method of Shlniaent
_EL-1596 BESRAS6520 OROUNDTRANSPORT

Stioned TO Oftite Proprt No. -ID of LadinglAir BDi No.
CHZMHILL A0601 51

POSSIBLE SAMPLE HAZARDSREMARJS
NOME Preseraio

Special Handling and/or Storage Typ of Container
Use page 3fir drigaol swielial to Corallisfwr MIS prepamdion and No.oa ContaIner(s) I I
aliquovin. page I fo radianalytinsraitloiw to EbelIhw. & page 2 L0001 4w%
fit cheiral anvlyiirotfmriosis to Lionville. Volume

S..iau())a SdhF'in
Srecijl Tosi.ity

SAMPLE ANALYSIS Im KE

Samp No. Matrix* Sauo Date Sampeiime . -

JliJBS SO-1 

CHAIN OF POSSESSION SPCASigulPrint NX PECA ,NSTRUCIONS Mauix
y ~rorn C U2 MfkAufe1t : 3C ~a'eid Byisnd In Dnhrme -hese oks o nd a chic owles. ld -u U nuy i to be frcded wtk swon,-w9.90 -- TuMI Sr

R*iqtsy nd Dic Roceed Bya d I DotTi Contact 1n Kasr fr MWq ques ios.

(I) rid She(~' SW) 042; t~oitwt ota- 21k;TOC -906ft pH (Soil)- 904j;ReliNqwifhed BY/RCmwCd r. Dxflf Riceind ByVSlared In DNihoTri by Kcd-3I.Z Ascii..350,ICAsior. - JO.Penso.

Itinquild fWRcioved Fr Dai e Rcwved ByiStme4 in de/Thm T r r -flo9 -,-

RelinqUishd By/ReaMd ron Diefrimf Rechvfd ByIsvet" In DNtelrir

Relinatcsd nylkewwd ra owcrr m Raceftd avsto" in DueAIkm 0
LABORATORY I y Datdrflw

SECtION
FINA I, SAMPLE Dipsal Meod Dihpod By Dam/iow

DIS I&STION

BH-E1 11 (00/2912005)

I



___ ___ ___ ___ ___ ___ __p 11mq -a

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-97 'Pk Io

Collector Covmany Contact Telephise No. Projet Coordinator DAus Turnaround
STANKOVICH, M, JOAN KESSNER 375-4688 XESSNER, Ji H

Proict Desiknabon Satiing Locadon SAF No. Air Quality 0 45 Days
SOS & 300 Arta Camponeot of the RCBRA - incremniail So 10- RIPARIAN f9 RC-01

Ice Chst No. Field Logbook No. COA Method of Sblrnet
EL1596 BESRAS6S2O OROUNDTRANSPORT

Shipoed To Offite Property No. Bill of LadjAir DIU No.
CH2MHILL __ A060151 ._SEE OSPC

POSSIBLE SAMPLE HAZARDS/REMARS
NONE Prmtlon

Special Handling and/or Storage Typ of Container
se page 3fjr original material to cmls for MIS pnpawadten and NO. of Container(s)

aliqinning. page Ifor rodiaannalyiralfraeion. to Ebe rive. & page 2 lws 4o
far chemiral analytira fra;,io Jo Lion Wile. Volime

Seeam n(t)bis Sol K"
Sisaial TSCIty

linmisms, ASTME19a
SAMPLE ANALYSIS sa tn0.0

ASYM 231-

Sampke No. Mairist *savpft DMt ssape Tiva -

JI 1JHB SOL t . (

CHAIN OF POSSESSION SigS __ritNameas ,, SPECIAL INSTRUCTIONS
Rclijn&4i 6hed,8y Amd Run C(zsqtdi /.c30 eceind ByiStored In Iam -//f ' These narks indicas hw uns. leed omt, nlyles o b injhbaed wtirn-$§4O - tal St

anarysis rescion. ,~a-
- s-O ,( pnnbur , - o- w, r4AflS iCPTi HmLLark$ ofeibni. at gin is a non-anysise o prperty bonrm CC fomra-

tlZYhsedt DatadSftdIa Da/fine Canas Joan Kessarfrany questios.

RinqutdlyjRcoced ra D(Particle Sin (Dry Si)- D422:;o Dinis Caist - 13212. :C 1060: P St. .. IQSM.
Nirogen by KjcmiV -351 Ann. - 3503 IC Asaomt - 30U.' ee Sfds

(tewwstd y~tncRee.ceived BwVors In DaSic py-~)9 0-3 %
w-w-

Relinquished By~Aeoved Vro. Dale/Tineu rivd 8y0sad ER Date/fne

Ieinqmniiald 8y~tnwd rom oamdflf By"Stcrtd is Oawrinic

LABORATORY fteee0Cd By Tde Datclnim

SECTION
FIN4L. SAMPLE Disposal Mcd Cipased By Daie/fl"

DIpOSITION

8-E.E-00 (08l29/2O05)



Washington Closure Hanford
Collector

STANKOVICH, M.
Project Designtion

10 & 3IV1 Ar.' .an i n fsh. RCBA - mnrw,.enl Sn

CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST
Coma, Conact

JOAN KESSNER
Samolin Locaton

U PPEfl OTPARIAJ *46

Telctlne No.
375-488

Prct Coordintor
KESSNER. JH
SAFNo.
tC-It

RC-OS1-I1 Page I of I
P.~ r.C. or Data Turnmound

r''s-wfl o e

AirQuality Q] 45 Days
mpone oe

Ice Chst No. Field Lftt)k No. AMetod of swoment
-6159&-l 0 5 S9) ROUNDmrANSPORT

Shigned To Osite PrPertv No. Bil of LadinuAir Bill No.
CH2MHILL A060151 SEEOSPC

POSSIBLE SAMPLE HAZA RDSIREMAES

NONE K.

Special Handling and/or StOage - o m

(he page J for original undial to CorvadIsfar MIS preparatan ad No. of Cntainr(s) I t

aliqnofing. pose I for mdioanclydolfrunions to Ebedine, & Me 2
for cheniral enakvt irlfrainx to Liomnillk. vowme

Sft an(W.e 300i Pkem
Seal Totkir

SAMPLE ANALYSIS I6AST19v3
Ton-,ieWNu

Sitrpic No. Mojix* 0sample Ible Sample ilm e.s
Jllio SORL4.-o gg

CHAIN OF POSSESSION signPrwn_ NAmes SPECIAL INMu CTIONS Matx

Re islvm y Darrim ' se inis dat ja.us fid owd. aralyat w be iciaded wxh suriu89.90 - TOWJ Sr

&tA. -re C 7- aMA 4N 49- 1- .P Pa r . I -alysis d haio proy oimi cCc mnr-

d m a tflmv 1 3 4edB In O9 114 12-q Co s oankener for ay qustiom

R.ubliied ByR ncmed F. I (1) P Sin(Dq SLtb D m C*aC - D2!16- TOC - 90 p (S) - 90411.Nilrogcby XjeldS .351.2; Anxm"- 35D.3; IC Aoioms - 3tt Peircua Sooft

Relknqwbchd nyitt ve Fro DaseffiftReeie Byistowed to Da&W/Fm .c'

Refinquishd By/Rkmllad Fro Duen'fm ecelved Bypstred 14 0800,11m

LABORATORY REmuln By Tt wfn
SECTION

FINAL SAMPLE Diss m ewed Dkspa"e by Dwlrffe
&SPO rIONI

"Y-EE-011 (0814%=205)



(' i SZ -Z - e I
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-100 IN I -1 1

Collector Comwany Contact Telephone No, PronSt Coordinstor Data flnMarmfudSTANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Price Coe 8L
ProlectDesianadoa Sanmuna [acation WHO. Air Quaty 0 45 Days

t00 & 300 Area Comriponent of t RCBRA - Incremrenal So UPPER R0'ARIAN #14 RC-051
Ice Chst No. MeldLaobookNo. COA Methodof tiomi

EL.1596 BESRAS520 GROUND TRANSPORT

Shinned To Oftse Property No. BillefLadinW/AWrBriNo.
CH2MHILL A06015 SEE OSPC

POSSUILE SAMPLE IAZARDS/RS2(RZS
NONE rreaaa

HOMEOf Prsrato0k

Special Handling audior Swrage Type of Container alp-

use page 3for original rawe flu to Carorll for 7S preparation and No. o$ Containcr(s) I I
aliqueing. page 1 for radiamna)yrdmlfmcdoinr I Eberine. & page 2
for cheinral nalyfiroafrocioet io Lioupile. Voiune

SeamI)im So Pat

SAMPLE ANALYSIS s a nts

SampleNo. matix sample Dan sampicTr i. _:t

j1 9SOL -I-o &3 o j4-

CHAIN OF POSSESSION Sig';Print Naes SPECIAL INSTRUCTIONS Mati
isi a roo2I Dalnrn 10 '51v0 BySiod to Daterrumn; &-f3 - Th1 mrk indicate Oha s red out, satalym LW be inchdad wish SVnim-49.90 - ToW Sr

W~ry=-:.C Y a - / il'y' a:) TO Mr "g put do is a .a.inkys .. ed Wa propely loran COC (ma.
Weuraisbed By/Rcerd Da)tfhnin .dy ltad i DAt&i Coutact 1n Xner for ay qsts.s

Reii~miu~md 9(1) Parnkie Sine (Dry Sim)- Dt27, Moisture C aoin. fl216; TOC - 90*W pH (Sil) - 9W :t
Viitushd yemavd Fm Daim Retzined Bspspaba I, DVAi=rm dbqushe ByfteyndI~t D~rtc BISW Inflf/t~ltNkropo by IqeM.N - 35 1.-'- Arraeis - 2503: [C Anions - 30" Ncr=, SoLU

RaiaquishWd ByAtemonved fo, Defirm ivd IyISteord In Da01"i17 '. O

iAtinmuished By Reovs lion, DAWi/rr R-Vgd ByStored In Dmnen fly.

RIinquslhed BydIenmovcd ron Due/line eceved $y/StQed I, Da/tfuft

LABORATORY ReceivdBy Tde Daf/Ttfi

SECTION
FIN4LSAMPLE DispsanIMethod Disposed By D2g/Thee

DW5ROSITION

BHIE-01 1 (0829/2005)
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. CH2MHILL
Mlakaus L9t2*ft00

May 19,2006

CH2M Hmu

2JCD NW OI,. Uvd

COvoR OR

9733038

P.O. Box 42a

CavO. OR
97339.04

rOlSdt.7524271

roM 54I.762=4

ELR Consulting
2328 S. Garfield Street
Kennewick, WA 99337

RE: Laboratory Report for ELR Consulting
Applied Sciences Laboratory Reference No. F 1518

Dear Emmett Richards:

On April 12, 2006, CH2M HILL Applied Sciences Laboratory received one sample with a
request for analysis of selected parameters. All analyses were performed by CH2M HILL
unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Mark Bos at (541) 758-0235, extension 3135.

Sincerely,

Mark Bos
Analytical Manager

Enclosures

PAGE 1 of 74

,3,T42526,2>

CO
Oz,

el L L 0



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. F1518

Date Time
Sample ID Client Sample ID Collected Collected

F151801 3113J0 04/11/2006 16:00

-2-
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CH2AHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

I The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confinnation analyte result recoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious'dcfciencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the anulyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quanritation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual lirnit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E the analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

* The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifir is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the ana lyte cannot
be verified.

G:\AREORTSCLP Dato QualifierAdoc -4-



AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3 Batch No.: F1518

Lab Name: CH2M HILL Applied Sciences Labo

Project Name: ELR Consulting

Contract #.: 920842.OTC

Prime Contractor.:

I. Holdine Time :
All acceptance criteria were met.

IL Analysis

A. Calibmation:
All acceptance criteria were met.

B. Bklnks:
All acceptance criteria were met.

C. Matrix SnikedMatrix Spike DuplicatdMS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Soike(LCS)
AD] acceptance criteria were met.

E. Duolieate Sampe(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Excentions:
None.

iL Samnlina Eouim4nt
None.

IV. Documentation Exeentions:
None

V. I certify that this data package is in compliance with the teams and conditions agreed to by the client and CH2M
HILl, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package ha been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: 2 Date:

Date: NReviewed by: dtt POY46v

-6-
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SAMPLE DATA
SUMMARY
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IA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J11.7O

SDG No.: I518

Matrix: SOIL

% Moisturet 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: P151802

Date Received: 04/12/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Afnonia-N 0.951 3.56 4.93 mg/kg 1 0.567 G E350.3 04/13/06

PORK I GEN CHEM -8-=T060501-16,18-P15s-w



1A-WC
GENERAL CEMSTRY ANALYSIS DATA SHEET

Field Sample ID:

831-0413

SDG No.: 71518

Matrix: SOIL

I moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0413

Date Received: / /

FORM I GEN CH 9

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 AnhonIa-N 0.534 2.00 1.28 B mg/kg 1 1 G E350.3 04/13/06

-9-erososoi-.is.ia-risia--w



QC DATA
SUMMARY
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2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1518

Analysis Method: E350.3

Instrument Namet NONE

Initial Calibration IDt 040506NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/05/06 1500

Concentration Units: mg/L

Comments:

FORM II GEN CHIM

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 160 1.0 103 10.0 51.0 100 -8.2

grosesoi-is:is-risis-a



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SW No.: F1518

Analysis Method: 3350.3

Instrument Name: NONE

Initial Calibration ID: 040506NH3

Lab Name: CH2 HILL/LAB/CTO

Initial Calibration Date: 04/05/06 1500

Concentration Units: mg/L

Curve
Analyte Type r Q

Ammonia-N LNR 0.9994

-

Comments:

FORM 81 (Part 2) GE- CHEM E3 LW06050i1ris-y"si8-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: ?Isla

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 040506NN3

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0405

Concentration Units: mg/L

Coments:

FORM II-B GEN CEM C

Analyte Expected Found %D Q
Amonia-U 10 9.93 -0.7

M60501o-16128-ISIO-W E1q1



2A-WC
GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1518

Analysis Method: E350.3

Instrument Name: NONE

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 041306NH3

Concentration Units: mg/L

Initial Calibration ID: 040506NH3

CCV #1 ID: CV1-0413 CCV #2 ID:CV2-0413 CCV #3 ID: CV3-0413

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Ammonia-N 1 1.12 11.7 10 10.1 1-0 1 0.942 -5.8

Coments:

PORK II-A GEN CHEM
R'W4

erososoi-is is-nsis-w



3-WC
SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: 71518

Analysis Method: 3350.3

Initial Cal ID: 040506NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

531-0413

Lab Name! CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0413

Date Analyzed: 04/13/06

Time Analyzed: 1244

THIS METHOD BLAMC APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

0 2S1S0413 1SIS0413 04/13/06 1240
1 J11JJO F151801 04/13/06 1405

COMMENTS:

ETl60502-16-flSI-W FORM III GEN CHEM 3350.3

-15-
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7

GEEAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1518

Analysis Method: 3350.3

Initial Cal ID: 040506NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S0413

Date Analyzed: 04113/06

Time Analyzed: 1240

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Ammonia-N 200 196 98.1 75-125

* Values outside of QC limits

Comments:

FORK VII GEN CHEM6 E350-i 6-M60301 i-26. I-nM O-W



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 040506NH3

Lab Code: CVO

COMMENTS:

FORM -2v GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 LEVEL I LEVEL 1 04/05/06 1544
01 LEVEL 2 LEVEL 2 04/05/06 1546
02 LEVEL 3 LEVEL 3 04/05/06 1548
03 LEVEL 4 LEVEL 4 04/05/06 1550
07 XCV-0405 ICV-0405 04/05/06 1559

E350 .31M60503 1-0.32-nIsA-W



GENMRAL CHMl4ISTRY ANALTICAL SEQUENCE

SDG No.: P1518 Lab Name: CH2M HILL/LAB/CVO

Analysia Nethod: E350.3

Instrument: NONE

Analytical Lot ID: 041306NH3

Lab Code: CVD

CLIENT LAS DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

08 CVL-0413 CV1-0413 04/13/06 1235
09 CV2-0413 CV2-0413 04/13/06 1235

11 BS130413 BS1S0413 04/13/06 1240

13 SB1-0413 SB1-0413 04/13/06 1244

22 J11JJO F151801 04/13/06 1405

24 CV3-0413 CV3-0413 04/13/06 1409

COmkfwTS:

FORM XIV GEN CHEU E350,38M 605s03-1002-ris51-a



MDL Study Report

0 CH2MHILLe~ Apptsd d bncft

Analytical Method: £35Q3 Instrument ED: NOM
Matrix: Sil Concentration Units: mzlji

Analysis AnU. Replicates Std.

Anulyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Arnmonia 08/0$05 2 2,18 1.10 1.73 1.70 1.73 1.74 1.81 0.170 0.534

ErNM4I-16:8-FI.S-Wt

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. BoX 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752427805101106



ANIONS BY METHOD EPA300.OA
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CASE NARRATIVE
ANIONS

Analytical Method: BPA300.0

Lab Name: CH2M HILL ADnlied Sciences Lab

Batch No.: F511

Contract #.: 920842.OTC

BasedCommand: L Consulting Prime Contractor.:

1. Holding Times:
All acceptance criteria were met.

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Svike/Matrix Spike Duplicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Q91W
None.

MU. Sampling Ecuioment:
None.

IV. Documentation ExceptQons:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completencss, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: -

Reviewed by: 5. 1

AFCEB FORM I-1

Date: -f/oX

Date: is & 4

-21-



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SDG No.: F1518

Matrix: SOIL

% Moisture: I.

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F151801

Date Received: 04/12/06

FORK I GMW CHEM -23-

Sample Analysis Date
CAS No. Analyte HDL VQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0587 0.484 1.55 mg/kg 1 5.22 G B300.CA 04/21/06
16984-49-9 Fluoride 0.0525 0.484 0.484 U mg/kg 1 5.22 G E300.DA 04/21/06
14797-55-S Nitrate-N 0.0454 0.484 2.87 mg/kg 1 5.22 G E300.OA 04/21/06
14797-65-0 Nitrite-N 0.0434 0.484 0.46S 9 mg/kg 1 5,22 G E300.OA 04/21/06
14808-79-8 Sulfate 0.0780 0.484 8.70 Zg/kg 1 5.22 G E300.OA 04/21/06

nnososu-u:se-rma-w



1A-JC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

BBt-0421

MUG No.: F1518

Matrix: SOIL

$ Moisture: 0

Lab Name: CH2N HIL/LA/CVO

Lab Sample ID: SBI-0421

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 Chloride 0.0607 0.500 0.0950 B mg/kG 1 5 G E300.CA 04/21/06
16984-48-8 Fluoride 0.0543 0.500 0.500 U mg/kg 1 5 G 2300.0k 04/21/06
14797-55-8 Nitrate-N 0.0469 0.500 0.500 U rg/kg 1 5 0 EOO.OA 04/21/06
14797-65-0 Nitrite-N 0.0449 0.500 0.0550 B mg/kg 1 5 G E300.0A 04/21/06
14808-79-9 Sulfate 0.0806 0.500 0.165 3 mg/kg 1 5 G E300.QA 04/21/06

FORN I GEm CHEM -24-DM60519-12.54-PISIB-9



QC DATA SUMMARY

-25-



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1518 Lab Name: CH2M HILLJLAB/CVO

Analysis Method: E300:OA

Instrument Name: ICQ

Initial Calibration Date: 01/30/06 18:27

Concentration Units: mg/L

Initial Calibration ID: 300A-013006

Std Resp Std Rasp Std Rasp Std Resp Std Reasp Std Rasp Std Reap

Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride - 0.020 0.0032 0.050 0.0041 0.10 0.023 0.50 0.050 1.0 0.11 5.0 0.67 10.0 1.5
Fluoride 0.10 0.0085 0.50 0.046 1.0 0.13 5.0 0.85 10.0 1.8
Nitrate-N 0.020 0.0059 0.050 0.012 0.10 0.067 0.50 0.14 1.0 0.32 5.0 1.8 10.0 4-1

Nitrite-N 0.020 0.0067 0.050 0.012 0.10 0.00 0.50 0.10 1,0 0.25 5.0 1.4 10.0 3.0

Sulfate 0.060 0.006S 0.15 0.014 0.30 0.059 1.5 0.13 3.0 0.27 15,0 1.5 30.0 3.2

- - -

Comments:

FORM II GEN CHEM E3T .nD6s19-.12;3-risi#-w



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SfG No,: F1518

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 300A-013006

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 01/30/06 18:27

Concentration Units: mg/L

Curve
Analyte Type r

Chloride LUR 0.9985
Fluoride LNR 0,99s8
Nitrate-N LNR 0.9983

Nitrits-N LNm 0.9980
Sulfate -LNR 0.9991

Comments:

FORM II (Part 2) GER CHEM B3n) . Anososis-12eia-mia-w



2-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: 11518

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 30OA-013006

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-0130

Concentration Units: mg/L

Comments:

FORM II-B GEN CHEM

Analyte Expected Found %D C

chloride 5 5.06 1.2

Fluoride 5 4.57 -8.6

Nitrate-M 7.19 7.13 -0.8

Nitrite-N 1.13 1.02 -9.4

Sulfate 5 5.14 2.8

Yn060sIS-12 M-ns-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: F1518

Analysis Method E300.0A

Instrument Name: ImC

Initial Calibration ID: 300A-013006

CCV *1 ID: CV3-0421

Lab Name: CH2M HILL/LAS/CVO

Analytical Lot ID: 042106Q2

Concentration Units: mg/L

CCV #2 ID:CV4-0421 CCV #3 ID:

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Chloride 2.5 2.44 -2.5 5 5.28 5.7
Fluoride 2.5 2.55 1.8 5 5.19 3.8

Nitrate-N 2.5 2.63 5.3 5 5.52 10.3

Nitrite-N 2.5 2.47 -1.2 5 5.52 10.4

Sulfate 7.5 7.59 1.2 15 16.0 6.7

Comments:

FORK IX-A GN CHE4=N60519-12z5M-PIMs-.



3--WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: F1518

Analysis Method: E300.OA

Initial Cal %D: 300A-013006

Matrix: (Soil/Water) Son

Instrument: ICQ

Field Sample ID:

SB1-0421

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0421

Date Analyzed: 04/21/06

Time Analyzed: 2207

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

1 BlSS0421 BS190421 04/21/06 2128
3 8S2S0421 08250421 04/21/06 2148
4 BS3S0421 38350421 04/21/06 2157
1 J1JJo F151801 04/21/06 2315

COMMENTS:

LO$O529-12:06-FISII-W FORK III GEN CHEM

4

4

4

5

E300. OA
-30-



7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SG No.: P1518

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSIS0421

Date Analyzed: 04/21/06

Time Analyzed: 2128

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R QC Q

Chloride 25 27.0 108 90-110
Fluoride 25 26.7 107 90-110
Sulfate 25 27.1 108 90-110

* Values outside of QC limits

Comments:

FORM VII GEN CHEM -31-
E300. 0VW60319-U 2,as-ISIa.-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: P1518

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2SO421

Date Analyzed: 04/21/06

Time Analyzed: 2148

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Nitrite-K 5.65 5.71 101 90-110

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300. - 2YrUOS19-12:09-rlsll-w



GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: P1518

Analysis Method: E300.OA

Initial Cal ID: 300A-013006

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: C2H HILL/LAB/CVO

LCS ID: BS3SO421

Date Analyzed: 04/21/06

Time Analyzed: 2157

Concentration Units; mg/kg

QC Limits
Analyte Expected Found %R %R Q

Nitrate-9 35.95 38.7 108 90-110

* Values outside of QC limits

Comments:

FORK VII GEN CHEM E300.YL060521-122iH-F1518-w



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: P1518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.0A

Instrument: ICQ

Analytical Lot ID: 300A-D13006

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEMYL060529-12:21-71518-W
-34-

E300.OA

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVELl LEVELI 01/30/06 1729
03 LEVEL2 LEVm2 01/30/06 1139
04 LEVEL3 LEVEL3 01/30/06 1749
05 LEVEL4 01/30/06 1758
06 LEVELS LEVXL5 01/30/06 1808
07 LEVELS LEVEL6 01/30/06 Isis
08 LEVEL7 L"L7 01/30/06 1827
10 ICV-0130 ICV-0130 01130106 1846
11 ICV-0130 ICV-0130 01/30/06 1856
13 ICV-0130 ICV-0130 01/30/06 1916



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: 71518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E3SO.0A

Instrwuent: ICQ

Analytical Lot ID; 042106Q2

Lab Code: CVO

COMMENTS:

FORM xIV GIN CHENWOOS-1Z:2-FSIS-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

40 CV3-0421 CV3-0422 04/21/06 2119
41 BS150421 SIS0421 04/21/06 2128
43 BS2SO421 BS2S0421 04/21/06 2148
44 8S3SO421 33O421 04/21/06 21S7
46 SB1-0421 SB1-0421 04/21/06 2207
50 J113J0 7151801 04/21/06 2315
55 CV4-0421 CV4-0421 04/21/06 2354

-35-
E300.0A



MDL Study Report

* CH2MHILLe, Aw.dW Satnen

Analytical Method: E300.Q Instrument ID: IQ
Matrix: il Concentration Units: mg/kg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 De,. MDL

Nitrate 11/0U05 0.25 0.225 0.250 +0.215 0.240 0.245 0.225 0.255 0.0149 0.0469
Chloride 1 JD1/05 0.25 0.315 0.315 0.340 0.340 0.290 0300 0330 00193 0.0607
Fluoride 11102J05 05 0.505 0.480 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543
NiIrite-N 11101105 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulate 11/01/05 0.7$ 0.790 0.735 0.730 0.795 0.775 0750 0.760 0.0256 00806

----------------------------------------------------.---------..--- ..-----

CH2M HILL
Applied Sciences Labornory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 9733D-0428
Telephone: 541-752-4271
Fax: 541-752-027805/19/06



PERCENT MOISTURE
ASTM D2216
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IA-WC
GENERAL CHBMISTRY ANALYSIS DATA SHEET

Field Sample ID:

L IhIiZ

SDG No-.: P1518

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F151801

Date Received: 04/12/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOIS'RB Moisture 0.00 0.00 1.05 % 1 10.1849 G ASTM D2216 04/17/06

-38-FORM I GEN CHEMM60420s-17,0-PISII-W



PARTICLE SIZE
METHOD 422
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Hanford
Particle Size

500.0 g sample used
Weight retained Is the weight of material ON each sieve
ANALYST: KM MOM"

LD.
F151801

Client
LD.
11JJo

Sieve

16
30
50
100
200
pan
total

SieveSize Sieve Size

(um) (mm)
2362
1180
600
500
147
75

CH2M HIU
Appsd Sclance QGnp

2M=N wdNvd. Cmat OR 9733035
P.a Box.a4 Canfa 973394M

W541.752.071 Faw64.7QX76

Lab
2.362
1.180
0.600
0.500
0.147
0.075

Weight
Retained

(g)
0.50
69.80
95.90
93.50
139.10
73.20
26.90
498.9

Weight
Retained

(%/)
0.10
13.99
19.22
18.74
27.88
14.67
5.39

Cumulative
Coarser

(%)
0.10
14.09
33.31
52.05
79.94
94.61
100.00

Cumulative
Finer
(0/)
99.90
85.91
66.69
47.95
20.06
5.39
0.00

Io0t



PH
METROD SW9045C

-41-



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

JL111T0

SDG No.: F1518

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F151801

Date Received: 04/12/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0,00 0.00 7.19 pH 1 20 G SW9045C 04/12/06

FORM I GEN CHEM -42-M 60420o-23:34-rI515-.u



TKN
METHOD EPA 3514
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CASE NARRATIVE
TKN

Analytical Method: EPA 351 A Batch No.: F1518

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: ELR Consulting

Contract #.: 920842.OTC

Prime Contractor.:

1. Holding Time:
All acceptance criteria were met

I. Analysi:

A. Calibration:
All acceptance criteria were met.

B. ltAk:
All acceptance criteria were met.

C. Matrix Spke/Mtrix Snike Dumlicat MS/MSDI
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Syike(LCSJ
All acceptance criteria were met.

E. Dunlicate Sample(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Excentiona:
None.

IL Samilne Ecuiment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: /AM2JY

Reviewed by: ZZ.471c ~tAL
p

Date:

Date: 5

-44-



SAMPLE DATA
SUMMARY
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1A-WC
GENERAL CHE4IWTRY ANALYSIS DATA SHEET

Field Sample ID:

JlJn

SDG No.: P1518

Matrix: SOIL

% Moisture: 1

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: 7151801

Date Received: 04/12/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units OF Amount Method Analyzed

7727-37-9 Total Kjoldahl Nitrogen as N 52.3 192 443 mg/kg 1 0.5262 G E351.4 04/18/06

FORM I ORN CEM 4-46-MT60501-Mxg Mls51-w



IA-WC '

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

Rn1-o4ls

SDG No.: F1518

Matrix: SOIL

% Noisturet 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-0418

Date Received: / /

FORM I GEN CHEN

I Sample Analysis Date
CAS No. Analyte ?fDL EQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total jeldahl Nitrogen as N 27.3 100 100 U mg/kg I 1 G g351.4 04/16/06

-47-Mr60501-16,19-rlsls-w -



QC DATA
SUMMARY
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2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: 11518

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 041806TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 04/18/06 1040

Concentration Units: mg/L

Std Reap Std Resp Std Reap Std Reap Std Reap Std Resp Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 155 20.0 106 200 50.2 2000 -10

Conments:

FORK I1 GEN CHEMarososoi-issis-risis-w E3.9194-



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1518

Analysis Method: E351.4

instrument Name: NONE

Initial Calibration ID: 041806TKN

Lab Name: CH2M MILL/LAB/CVO

Initial Calibration Date: 04/18/06 1040

Concentiration Units: mg/L

Conments:

FORM II (Part 2) GEN CEM C

Curve
Analyte Type r Q

Total Kjeldahl Nitrogen as V LNR 0.9979

E"5.0-stososoidais-rista-w



2B-WC

GENERAL CHE(ISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: r1518

Analysis Method: E352.4

Instrument Name: NONE

Initial Calibration ID: 041806T=0

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: XCV-0418

Concentration Units: mg/L

Cormments:

FORM 11-B GEN CHEMflg05@OI-16.19-?Js1I-w

Analyte Expected Found %D Q

Total Kjeldahl Nitrogen as N 20 17.7 -11.5

E3* 14-



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SfG No.- P1518

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 041806TN

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 041806TK1

Concentration Units: 7P4/L

CCV #1 ID: CV--0418 CCV #2 ID; CV2-0418 CCV #3 IDz CV3-0414

Analyte Expected Found %D 0 Expected Found %D Q Expected Found %D Q

Total Kjeldahl Nitrogen as N 20 17.5 -12.6 200 181 -9.6 20 18.4 -8.1

Comments:

FORK II-A GEN CHEMM6050se-6:19-MIG-W Pa324-



3-WC

SOIL GENERAL CHDISTRY METHOD BLANK SUMMARY

SDG No.: F1518

Analysis Nethod: E35±.4

Initial Cal ID: 041806ThN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

S31-0418

Lab Name- CH2I HILL/LAB/CVO

Lab Sample ID: SB1-0418

Date Analyzed: 04/18/06

Time Analyzed: 1053

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSV:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

9 2S10418 3S1S0418 04/18/06 1051
9 Ji1JJO F151801 04/18/06 1114

COMM4ENTS:

=060"I-B, 19 -rISI-w FORM III GEN CHEM

0
1

2351.4

-53-



7-WC

GENERAL CHEMISTRY LAORATORY CONTROL SAMPLE

SDG No.: F1518

Analysis Method: 1351.4

Initial Cal ID: 041806TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSIS0418

Date Analyzed: 04/18/06

Time Analyzed: 1051

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 807 119 75-125

values outside of QC limit$

Comments;

FORM VII GEN CHEM E35145 4MrGQ5so-16;19nsi3-W



14-WC

GENERAL CHEMIUSTRY ANALYTICAL SEQUENCE

SDO No.: F1518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 041806TXN

Lab Code: CVO

COMMENTS:

-55-
E351.4FORM XIV GEN CHEN3fl60502-16 td4-f518-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 LEVEL 1 LEVEL 1 04/18/06 1040
02 LEVEL 2 LEVEL 2 04/18/06 1040
03 LEVEL 3 LEVEL 3 04/18/06 1040
04 LEVEL 4 LEVEL 4 04/18/06 1040
05 CV1-0418 CV1-0418 04/18/06 1042
06 CV2-0418 CV2-0418 04/18/06 1042
07 ICV-0418 ICV-0418 04/18/06 1045
09 81S0418 B81S0418 04/18/06 1051
11 SE1-0418 SB1-0418 04/18/06 1053
19 J1lJJ0 P151801 04/18/06 1114
22 CV3-0414 CV3-0414 04/18/06 1122



MDL Study Report

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Wabtt Blvd.
P.O. Box 4 28
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-0276

Analytical Method: E3514 Instrument ID: NONE

Matix: Soil Concentration Units: mtsg

Analysis Ant. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Kjeldahl Nirogso 03/1306 100 168 154 16! 147 152 161 171 9.67 27.3

-m------------------------------------------------------

S06050)-I.:19.FISIR-W

. CH2MHILL
q AP*"tSc. * sf

05)01/06



TOTAL ORGANIC CARBON
BY ASTM E777
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CASE NARRATIVE
TOC SOILS

Analytical Method: ASTMk-777

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: BL Consulting

Batch No.: F518

Contract #.: 920842.0TC

Prime Contractor.:

L Holding Times:
All acceptance criteria were met.

ff. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
Al! acceptance criteria were met.

C. Matrix Soike/Matrix Soike Dunlicate(MS/MSD)
All acceptance criteria were met

D. Laboratory Control Soike(LCS)
All acceptance criteria were met.

B. Duolicate Samole):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceitions:
All acceptance criteria were met.

IU. Sam ntatinExenti:
None.

IV. Documentation Excptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designec, as verified
by the following signature.

Reported by:

Reviewed by- ___ ____

Date: 4/-2sV6

Date: ik /_

-58-
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1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

711a.7o

SDO No.: F1518

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: F151801

Date Received: 04/12/06

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 140 400 12400 rg/kg 1 0.2502 0 ASTM E777 04/25/06

-60-FORM I GEN CHEMU0604e235!s4a-?Usa



IA-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-0425

SDG No.: P1518

Matrix: SOIL

% Moisture: 0

Lab Name: CH2M HILL/LAS/CVO

Lab Sanple ID: SBI-0425

Date Received: / /

-61-FOR- I GEN CHEM

Sample Analysis Date
CA$ No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 100 100 U mg/kg 1 1 0 ASTM E777 04/25/06

an060a25-taC43-pusu-w
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2 -wc
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: F1518

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap
Analyte 1 1 2 2 3 3 4 4 .5 5 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 .6840000 4000 2.482+7 8000 4.792+7

Comments:

FORM II GEN CHEm"060425s-16:43-Plsl8-a ASTk'-64



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: P1518

Analysis Method: ASTH E777

Instrument Name: TOC Skalar

Initial Calibration ID: 10140581

Lab Name: CR2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Comments:

pORM II (Part 2) GEN CHEM

Curve
Analyte Type r Q

Total Organic Carbon LNR 0.9997

M060o42s-Ms43-rISIA-W ASTM-6*r



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: F1518

Analysis Method: ASTM E777

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Second Source ID: ICV-1014

Concentration Units: mg/kg

Comments:

AD06042S-ORM 11--B18 ASTNCHEM

Analyte Expected Found %D Q
Total Organic Carbon 6430 6680 3.9

ASTM-hr060425-16.43-P%51&-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SOO No.: ?1518

Analysis Method: ASTM 2777

Instrument Name: TOC Skalar

Initial Calibration ID: 10140581

CCV #1 ID:CV1-0425

Lab Name: CH2M HILL/LAB/CVO

Analytical Lot ID: 042506TOCS

Concentration Units: mg/kg

CCV #2 ID:CV2-0425 CCV #3 ID:

Comments:

FORM II-A GEM CHEm

Analyte Expected Found %D Q Elvected Found ID Q Expected Found %D Q

Total Organic Carbon 4000 3940 -1.5 4000 4090 2.2

ASTR 7 -D60425-M643-F1s1v-w



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: 71518

Analysis Method: ASTM 2777

Initial Cal ID: 10140581

Matrix: (Soil/Wateri SOIL

Instrument: TOC Skalar

Field Sample ID:

SB1- 042 5

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0425

Date Analyzed: 04/25/06

Time Analyzed: 1121

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BSIS0425 BS1S0425 04/25/06 1111
J1lJJO F151801 04/25/06 1158

COMMENTS:

=WO6423-16,43-F19-1" FORM III GEN OmEd

02
06

ASTM E777

-67-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: 71518

Analysis Method: ASTM 5777

Initial Cal ID: 10140531

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS0425

Date Analyzed: 04/25/06

Time Analyzed: 1111

Concentration Units: mg/kg

QC Limits
Analyte Expected Found kR %R Q

Total' Organic Carbon 8840 9120 103 75-125

* Values outside of QC limits

Corments:

FORM VII GEN CHEM ASTM E777 68-
a06042s-2S6:43.-nsI-W



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: ASTM E777

Instrument: TOC SKALAR

Analytical Lot ID: 101405TOCS

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEN
$060425-1t,43-F151-W

AM 87-69-AS 1 777

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 LEVtL1 LEVELl 10/14/05 1148
03 LEVEL2 , LEVEL2 10/14/05 1158
04 LEVEL3 LEVEL3 10/14/05 120B
05 LEVEL4 LRVEL4 10/14/05 1218
06 LEVELS LEVELS 10/14/05 1228
07 ICV-1014 ICV-1014 10/14/05 1252



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518 Lab Name: CH2M HILL/LAH/CVO

Analysis Method: ASTM E777

Instrument: TOC Skalar

Analytical Lot ID: 042506TOCS

Lab Code: CVO

COMMENTS:

FORM XIV GEN CBMAnbOst2s-26: 43-flsl8-V
-70-

ASTM E777

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV1-0425+ CV1-0425 04/25/06 1058
02 BSIS0425 31S0425 04/25/06 1111
03 SB1-0425 SB1-0425 04/25/06 1121
06 Jl1JJO P151801 04/25/06 1158
14 CV2-0425 CV2-0425 04/25/06 1511



MDL Study Report

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330-0428
Telephone: 541-752-4271
Fax 541-752-0276

Analytical Method: /STM E777 [nstumient ID: TOC Skl

Matrix: Soi Concentration Units: m gkg

Analysis Ant. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Orpanic Carbon 08/17/05 140 31.0 14A 8.89 29.4 32.4 27.1 6.37 1.1 35.0

A0060(25-4&4)OPSfl-W

. CH2MHILL
eLo APAWdMncft.

04125106



CHAIN OF CUSTODY/SHIPPING DOCUMENTS
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F I ; 1% --
WashisgtOI Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYS RE.UEST RC-1-101

Collector Coany Contact Teleubone No. PrEwET COOd in (or
STANKOVICH, M. JDAN XESSNER 375-4688 KEssNER. JH Price Code 8L Data Turnaround

PRroReAtnDesirnation Sawaiina Location SAFNo. A 45 Days
100 & 300 Am Component of the RCBRA - Incremental So UPPER RIPARIAN#I6 RC-051 Air ___ _____

Ice Chest No. Add L4CBG&k No. OA Metld oSum smt
EL-1596l--2 A03605 4rz& GROUND ThANSPORT

Shipped To Oftle Proerty No. BW of LAdi/Aw r ill No.
CH2MH.L A060151 .SEEOSPC

POSSIBLE SAMPLE HAZARDS REMARKS
flOflE I0.. I II

Specld andlf a~doir SturApe Tye fonaie

Use page 3fr original material w. Corwallisfar IS preparation and No. Of CatarAT(s)
aligoning. page I for adioanalyical factions to Eberlin. & page 2 1 -
for chemloal analytical faerows to .iavie. Volunme

Ssc()l= Samlia
sreid Turey

SAMPLE ANALYSIS bAwmCMS AgrN IM
$a ES

Sawple No. hiatt SUR&l Dan SuskeTin -0 -- w

iajo SOIL 4-0I-0(o JQQQ -

CHAIN OF POSSESSION SignPrist Names SPECIAL INSTRUCTIONS Mealx
rkihd De/rt Reccld DydSiowd In Dah/e 'nu Tt*st nllts indi alt thUl UeSS led 9W n, *flycttS be iWded wih Sraonum-8990 - Total Sr

r^A Thesek S inZ1icalehtA is an unf-analysisfusedrtoprpdy fa COCnm.
S o I - By/StoredIs Due/Tion i-J-Cl -CoelafcJoa erfsrwyqwsxio.. S

A. aW..s

Z o(1) Pnice Sim (Dry Siew) - D422; Moisrow Costew - D2216; T)C - 9060; pH (Soi) - 9045; ""
WyAid la Morrown NikgeabyKjeldad -351.2; Amwm - 350.3; IC Aim- 3Mk.Pin Sofids

Relinquished Bytcmted FR= Doletat eived ByStoed In DIThnr Ts.

-. nwle tyliteoved Fio Dwene niymar Ii, DAtdrTM

- ,,isktd BY/exmoved Fmt. flstfrla Byittord in Dml

LABORATORY Reee.edBy Tle DarM
SECTION

IAL SAMPLE Disposal MeThod Disposed By DoIerale
DtPOSITION

SHI-EE-011 (08/29/2005)



, CH2MHILL
Analytical Services

Sample Receipt Record

Batch Number: lF -glR& Date received: --12 -c

Client/Project uIL..2 Cor iM14 .
VERIFICATION OF SAMPLE CONDITIO (vedfy all items)l HD = Client Hand delivered Sampres

Observation YES NO
Radiological screening for AFCEE
Wiera custody seals Intact and on the outside of the cooler? /

If yes,Whme? Fronlt_Rer__LtSid so taL____
Type of packing material: foe Blue lce, Subbla wrap .
Was the Chain of Custody inside the cooler? _ x
Was the Chain of Custody property filled out?
Were the sample containers In good condition? )
Containers supplied by ASL?
Any sample with < 1/2 holding time remaining? If so contact LPM
Was there ice In the cooler? Enter temp. .90() C
All VOCs free of air bubbles 7
VERIFICATION OF SAMPLE PRESERVATION

Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH A
No pH <2 <2 pH <2 pH >12 <2 <2 npv.s)

2
3
4
5

7
8

10
11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

LOGIN AND PH VERFICATIO"S PERFOIMED BY

2 ~ ~ ~ ~ ~ e //____ _________ 32________________________

"~1 1 08"l
ogwre

Rev il/05/2003-mecptfcd.xls
-74-



VersionCo LabName
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.0OEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.DOEPAC CHMC
4.0OEPAC CHMC
4.OOEPAC CHMC

SDG
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518

FieldiD NativelD QAQCTyp, LRType
J11JJ0
J11JJ0
J11JJ0
J11JJ,0
J11JJ10
.11JJ0
Ji 1JJO
.Jl1JJ0
J11JJ0
J1JJ0

J11JJ0
J11JJ0
J1 1JJ0
J11JJ0
111JJ0
J111J10
.111.1.10
J111.110
J11JJ0
J111.110

8180413 BS1S0413 BS
B8180418 BS1S0418 BS
BS1S0421 B81S0421 BS
BS1S0421 B8180421 BS
BS1S0421 BS1S0421 BS
BS1SO425BSS10425BS
BS2SG421 BS2S0421 BS
BS3S0421 8S3SO421 BS
SB1-0413 SB1-0413 LB
S61-0418 SB1-0418 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0425 SB1-0425 LB

Matrix
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

LabSamplk AnalysisMi Extraction? SampieDa SampleTin ReceiveDa ExtractDat. ExtractTim AnalysisD AnalysisTir PercentSo LabLotCtIN CAS
F151801
F151801
F151801
F151801
F151801
F151801
F151801
F151801
F151801
F151801

ASTM E77 NONE
E351.4
E350.3
E300.OA
E300.OA
E300.0A
E300.OA
E300.OA

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

ASTM D22 NONE
SW9045C METHOD

BS1S413 E350.3
BS1SO418 E351.4
BS1S0421 E300.OA
BS180421 E300.OA
BSS10421 E300.OA
BS1S0425 ASTM E77
BS2SO421
BS3S0421
81-0413
SB1-0418
SB1-0421
SB1-0421
SB1-0421
SB1-0421
SB1-0421
SB1 -0425

METHOD
METHOD
METHOD
METHOD
METHOD
NONE

4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006
4/11/2006

16:00
16:00
16:00
16:00
16:00
16:00
16:00
16:00
16:00
16:00

4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006
4/12/2006

E300.OA METHOD
E300.OA METHOD
E350.3 METHOD
E351.4 METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
E300.OA METHOD
ASTM E77 NONE

4/18/2006
4/1312006
4/21/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006

4/12/2006
4/13/2006
4/18/2006
4/21/2006
4/21/2006
4/21/2006

4/21/2006
4/21/2006
4/13/2006
4/18/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006

11:14
14:05
23:15
23:15
23:15
23:15
23:15

15:37
12:40
10:51
21:28
21:28
21:28

21:48
21:57
12:44
10:53
22:07
22:07
22:07
22:07
22:07

4/25/2006
4/18/2006
4/13/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006
4/17/2006
4/12/2006
4/13/2006
4/18/2006
4/21/2006
4/21/2006
4/21/2006
4/25/2006
4/21/2006
4/21/2006
4/13/2006
4/18/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006
4/21/2006
4/25/2006

11:58
11:14
14:05
23:15
23:15
23:15
23:15
23:15
16:52
15:37
12:40
10:51
21:28
21:28
21:28
11:11
21:48
21:57
12:44
10:53
22:07
22:07
22:07
22:07
22:07
11:21

98.95
98.95 81-0418
98.95 S81-0413
98.95 SB1-0421
98.95 SB1-0421
98.95 SB1-0421
98.95 SB1-0421
98.95 SB1-0421
98.95
98.95 SB1-0412

100 SB1-0413
100 SB1-0418
100 SB1-0421
100 SB1-0421
100 SB1-0421
100
100 SB1-0421
100 S61-04211
100 SB1-0413
100 SB1-0418
100 SB1-0421
100 S11-0421
100 SB1-0421
100 SB1-0421
100 SB1-0421
100

TOC
7727-37-9
7664-41-7
16887-004
16984-48-1
14797-554
14797-65-4
14808-79-4
MOISTURI
pH
7664-41-7
7727-37-9
16887-00-1
16984-48-4
14808-794
TOC
14797-65-4
14797-55-I
7664-41-7
7727-37-9
16887-004
16984-484
14797-554
14797-654
14808-794
TOC

ParamlD Analyte
TOC Total Orga
KN Total Kjeld
NH3N Ammonia-
CL Chloride
F Fluoride
NO3N Nitrate-N
NO2N Nitrite-N
S04 Sulfate
MOIST Moisture
PH pH
NH3N Ammonia-
KN Total Kjeld
CL Chloride
F Fluoride
S04 Sulfate
TOC Total Orga
NO2N Nitrite-N
NO3N Nitrate-N
NH3N Ammonia-
KN Total Kjeld
CL Chloride
F Fluoride
NO3N Nitrate-N
NO2N Nitrite-N
S04 Sulfate
TOC Total Orga

Result
12400

443
4.95
1.55

0.484
2.87

0.465
8.7

1.05
7.19
196
807

27
26.7
27.1

9120
5.71
38.7
1.28
100

0.095
0.5
0.5

0.055
0.165

100



ExpectedV Units
MG/KG
MGlKG
MGlKG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
PERCENT
PH UNITS

200 MG/KG
680 MG/KG
25 MGlKG
25 MG/KG
25 MG/KG

8840 MG/KG
5.65 MG/KG

36 MG/KG
0 MG/KG
0 MGlKG
0 MG/KG
0 MG/KG
0 MGlKG
0 MG/KG
0 MG/KG
0 MG/KG

Dilution MDL
1
1
1
1 0
1
1
1
1 0
1
1
1
1
1 0
1 0
1 0
1
1 0
1 0
1
1
1 0
1 0
1 0
1 0
1 0
1

RL LabOualifi Surrogate Comments ParValUnc Recovery LowerCont Upper
140 400

51.8
0.942
.0582
0.052
0.045
0.043
.0772

0
0

0.534
27.3

.0607

.0543

.0806
56.5

.0449

.0469
0.534
27.3

.0607

.0543

.0469

.0449

.0806
35

190
3.53

0.479
0.479 U
0.479
0.479 B
0.479

0
0
2

100
0.5
0.5
0.5

162
0.5
0.5

2 B
100 U
0.5 B
0.5 U
0.5 U
0.5 B
0.5 B

100 U

N

N 98.1 75
119 75
108 90
107 90
108 90
103 75
101 90
108 90

N
N
N
N
N
N
N

Coni Basis ConcQual
D =
D =
D =
D =
D U
D =
D J
D =
D =
D =

125D =
125D =
110D =
110D =
110D =
125D =
110D =
1100 =

D J
D U
D J
D U
D U
D J
D J
D U

MDLAdjus RLAdjuste SampleDe: LeachMett LeachDate LeachTimE LeachLot AnalysisLo CalRefiD
140

52.3
0.951

0.0587
0.0525
0.0454
0.0434
0.078

0
0

0.534
27.3

0.0607
0.0543
0.0806

56.5
0.0449
0.0469
0.534
27.3

0.0607
0.0543
0.0469
0.0449
0.0806

35

400 JI
192 J

3.56 J1
0.484 J
0.484 1
0.484 J
0.484 J
0.484 J

0 Ji
0 J1
2

100
0.5
0.5
0.5

162
0.5
0.5

2
100
0.5
0.5
0.5
0.5
0.5
100

1 JJ0
1 JJ0
1 JJ0
1 iJO
1 JJ0
IJJ0o
1 JJ0
1JJ0o
1.j0
1J0o

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

SB1-0425 101405S1
041806KN 0418O6TKN
041306NH 040506NH3
042106Q2 300A-013006
042106Q2 300A-013006
042106Q2 300A-013006
04210602 300A-013006
042106Q2 300A-013006
041706MC NONE
041206PH NONE
041306NH 040506NH3
041806KN 041806TKN
042106Q2 300A-013006
042106Q2 300A-01 3006
04210602 300A-013006
SB1-0425 101405S1
04210602 300A-013006
04210602 300A-013006
041306NH 040506NH3
041806KN 041806TKN
042106Q2 300A-01 3006
04210602 300A-013006
042106Q2 300A-013006
042106Q2 300A-01 3006
042106Q2 300A-013006
SB1-0425 101405S1



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK StMMARY

SDG No.: F1518

Analysis Method: ASTM E777

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SB1-0425

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-0425

Date Analyzed: 04/25/06

Time Analyzed: 1121

THIS MITHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

ADCO42S-16:43-PIS2-VW FORM III GEN CHEM ASTM E777
-67-

02
06

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S0425 35150425 04/25/05 1111
Jl1JJO 7151801 04/25/06 1158



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: F1518

Analysis Method: ASTM E777

Initial Cal ID: 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S0425

Date Analyzed: 04/25/06

Time Analyzed: 1111

Concentration Units: mg/kg

Comments:

D060423-16:43-M -IEB-W FORM VII GEN CHEM

QC Limits
Analyte Expected Found %R %R Q

Total'Organic Carbon 8840 9120 103 75-125

ASTM E7768



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518

Analysis Method: ASTM E777

Instrument: TOC SKALAR

Analytical Lot ID: 101405TOCS

02

03
04
05
06
07

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

FORM XIV GEN CHEMADCO2S-It 0s-11s51..V ASTM 7-69-377

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVELl LEVEL. 10/14/05 1148
LEVEL2 . LEVRL2 10/14/05 1158
LEVEL3 LEVEL3 10/14/05 1208
LEVEL4 LEVEL4 10/14/05 1218
LEVELS LEVELS 10/14/05 1228
ICV-1014 ICV-1014 10/14/05 1252



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: F1518

Analysis Method: ASTM E777

Instrument: TOC Skalar

Analytical Lot ID: 042506TOCS

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMMENTS:

-70-
ASTM E777FORM XIV GEN CHE34DO6O425-1i6:43-FIS-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CVI-0425 CV1-0425 04/25/06 1058
02 3S180425 BS180425 04/25/06 1111
03 SB1-0425 SB1-0425 04/25/06 1121
06 J11JJV 151801 04/25/06 1158
14 CV2-0425 CV2-0425 04/25/06 1512



MDL Study Report

0 CH2MHILLe111W Apph4 &AMOSLIU"b**

Analytical Method: ASTM E777 Instrument ID: TOC Skalar

Matrix: Sod Concentration Units: mgn!k;

Analysis Arnt. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17/05 140 31.0 14.4 8.89 29.4 32.4 27.1 6.37 11.1 35.0

ADO -1:.d4tS7l8-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330-0428
Telephone: 541-752-4271
Fax 541-752-027604/25/06



CHAIN OF CUSTODY/SHIPPING DOCUMENTS

-72-



_____ ____ ____ ____ ____F-- r-ou
Washinton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-101 Pe I of I

Collector Cowav Contact Telephone No. Project Coordinator D Turnround
STANKOVICH. M. JOAN KESSNER 375-4688 KESSNER, JH Pri Code 8 45La
roect Daiaotion Samnline Location SAF No. ArQ f E45Days100 & 300 Area Compoowa of the RCBRA - Inctemental So UPPER RIPARIAN#16 RC-Sl

IceChest No. idLoebokNo. WOoA Me t dmhpmwt
I BL-I596-4 ei s CsZ GROUND TRANSPORT

Shipped To Offsite Property NO. BWi of Ladinu/Air Bill Na.
CH2MHUlL A060151 .SEEOSPC

POSSIBLE SAMPLE HAZARDSMREMARES
NONE Pet- Na.

Special Handlin and/or Storage _______ - -

Use page 3for original material to Coalfsfor MIS preparxioE and No. of Coantaehws)
aliqaarg, page ifor mdiowaalyflcalfraction to Eberue, & page 2 0
for cheical analicail fractions to Lionvile Vohile

SAMPLE ANALYSISIal Slo.
Tel .kO

AMEd 1172

Sasple No. Ma&hX* SmmhkData Sample rm e .5 - : - -- '..;--

iijo sOIL 4-tI-Oo 1 t o I I

CHAIN OF POSSESSION siga-rinat Names SPECIAL H4STRICfIOr Matx*
Ishgte DeffBy Daww/me I These waks indicle UMj uss ined oa, analyes M be included WiASU im 9.'I 90 - TOW.I S

__f R7 alysis fration.
z-a iia__n______K______Z___. Thm awb indicte thi this is a IOd-4alysis Ued O gopedy tome COC ftw So..

B ad F a; hr B iy/Sned Daletffim I-j-I Cact Joan Kessw frany quesions. .

(I) Prticle Size (Dry Sieve) - DM22; Mkoisue Coeet - D2216; TOC - 9060; pH (Sad) - 9045;By/RHaired Rn oin-"tied *S DtefrI Nimogn by Kjeddh - 3512; Ammornk - 350.3; IC AAMS- 3M,; Fft- SOAr

Relinquished Brelnd Fm DaaIinow Received ByiStmoed in D*WNat w'w

Reliuished By/Reamed rom Dbl n bacrited By/StodS DIcTn

Re-uisbed By/Reoved F- D=Ti - By/StoredIn Darlime

LABORATORY Receid By Tle Dare/lime
SECTION

FINAL SAMPLE Dpasal htd DisposedBy Daler
LDIPOSrTON

BHi-EE-o11 (08/2912006)



CH2MHILL
' 'Analyical Servces Sample Receipt Record

Batch Number: I -& Date received: - P2 -

Client/Project ;_ _nr \MA

VERIFICATION OF SAMPLE CONDITIOJ(verify all Items) HO * Client Hand delivered Samples
Observation YES NO

Radiological Screening for AFCEE )(
Were custody seals Intact and on the outside of the cooler? f

If yes, Where? FronkReer___Lt Side___Rt Slde _
Type of packing material: Ice Blue Ie Bubble wrap
Was the Chain of Custody inside the cooger?(O
Was the Chain of Custody properly filled out? \
Were the sample containers In good condition?
Containers supplied by ASL?
Any sample with < 112 holding time remaining? If so contact LPM
Was there Ice in the cooler? Enter temp. 230 C
All VOCs free of air bubbles ?

VERIFICATION OF SAMPLE PRESERVATION
Other(apeciy

Sample Nutrients Metals pH Volatiles Cyanides TOC pH TOX pH
No pH <2 <2 pH <2 pH >12 <2 <2

2
3
4

6 .
7
8-
9

10
11
12 .
13
14
15

17
18

-19
20
21
22
23
24
25
26
27

LOGIN ANMD pH VERIFICATIONJS PERFORMED BY

ZLUZ_4 '32l__ _ _ __ _ _ __ C

1f
,- '-7-

OaIdTWt.

Rev l)/05/2003-recptrcd.xs
-74-



VersionCo LabName
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.0OEPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.0OEPAC CHMC
4.O0EPAC CHMC
4.OOEPAC CHMC
4.0OEPAC CHMC
4.OOEPAC CHMC
4.OOEPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.DOEPAC CHMC
4.00EPAC CHMC
4.00EPAC CHMC
4.0OEPAC CHMC
4.00EPAC CHMC

SG
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518
F1518

LabSampi AnalysisM( Extraction? SampleDa- SampleTin ReceiveDi
.11 JJ0

J11JJl0
J11JJ0
J11JJ0
Ji1iJ0
illiJ

i11JJO
.J1lJJ0
Jlijo
JlJ0
J111.JJ0
J11.JJ0

N
N
N
N
N
N

J11JJ0 Jil1JJ N
J11JJ0 JlJJ0 N
J1iJJO JIJJ0 N
JIJJ0 J1JJ0 N
BS1SO413 BS1SO413 BS
BS10418 BSISO418 BS
BS10421 BSIS0421 BS
BS1S0421 BS1SO421 BS
BSlSO421 BS1SO421 BS
BS1SO425 BS150425 BS
B8250421 BS2SO421 BS
BS3S421 BS3SO421 BS
SB1-0413 S81-0413 LB
SB1-0418 S81-0418 LB
SBI-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0421 SB1-0421 LB
SB1-0425 SB1-0425 LB

SOIL F151801 ASTM E77 NONE
SOIL F151801 E351.4 METHOD
SOIL F151801 E350.3 METHOD
SOIL F151801 E300.OA METHOD
SOIL F151801 E300.OA METHOD
SOIL F151801 E300.OA METHOD
SOIL F151801 E300.OA METHOD
SOIL F151801 E300.OA METHOD
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

F151801 ASTM D22 NONE
F151801 SW9045C METHOD
BSS10413 E350.3 METHOD
BSS10418 E351.4 METHOD
BSIS0421 E300.0A METHOD
BSIS0421 E300.OA METHOD
BS1SD421 E300.OA METHOD
BS1SO425 ASTM E77 NONE
BS2SO421 E300.OA METHOD
BS35421 E300.OA METHOD
SB1-0413 E350.3 METHOD
S81-0418 E351.4 METHOD
SB1-0421 E300. A METHOD
SB1-0421 E300.OA METHOD
SB1-0421 E300.OA METHOD
SB1-0421 E300.A METHOD
SB1-0421 E300.OA METHOD
SB1-0425 ASTM E7 NONE

4/11/2006 16:00 4/12/2006
4/1
4/1
4/1
4/1
4/1
4/1
4/1
4/1
4/1

1/2006
1/2006
1/2006
1/2006
1/2006
1/2006
1/2006
1/2006
1/2006

16:00
16:00
16:00
16:00
16:00
16:00
16:00
16:00
16:00

4/12/2006
4112/2006
4/1212006
4/1212006
4/12/2006
4/1212006
4/12/2006
4/12/2006
4/12/2006

FieldID NativelD QAQCTyp4 LRType Matrix



ExpectedV Units
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
PERCENT
PH UNITS

200 MG/KG
680 MG/KG

25 MGlKG
25 MG/KG
25 MG/KG

8840 MG/KG
5.65 MG/KG

36 MGlKG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG
0 MG/KG

Dilution MDL
1
1

1
1
1

1 0
1

1 0.
1

1
1 0
1 0
1 0
1 0
1 0
11 0

1 0
1 0
1 0
1 0
1 0

1

RL LabQualifiE Surrogate Comments ParValUnc Recovery LowerCont Uppercont Basis
140 400

51.8 190
0.942 3.53
.0582
0.052
0.045
0.043
.0772

0
0

0.534
27.3

,0607
.0543
.0806
56.5

.0449
.0469
0.534
27.3

.0607

.0543
.0469
.0449
.0806

35

0.479
0.479 U
0.479
0.479 B
0.479

0
0
2

100
0.5
0.5
0.5

162
0.5
0.5

2 B
100 U
0.5 B
0.5 U
0.5 U
0.5 B
0.5 B

100 U

N
N
N
N
N
N
N
N
N
N

D =
D =
D =
D =
D U
D -

D J
D =
D =
D =

98.1 75 125 D =
119 75 125 D
108 90 110 D
107 90 110 D
108 90 110D =
103 75 125 D =
101 90 110D =
108 90 110 D =

D J
D U
D J
D U
D U
D J
D J
D U

N
N
N
N
N
N
N

ConcQual


